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We claim: 



1. A compound of formula I containing at least one 
ring nitrogen: 

I 



NR7 



10 



15 



or a pharmaceutical^ acceptable /base or acid addition salt, 
hydrate, ester, solvate, prodrug/, metabolite, stereoisomer, 
or mixtures thereof, wherein: 

X is double-bonded oxygen for -OH; 
R 7 , when present, is hydrojgen or lower alkyl; 
Y represents the atoms necessary to form a fused- mono-, 
bi- or tricyclic, carbocyclic or heterocyclic ring, 
wherein each individual ring has 5-6 ring member 
atoms ; and 

Ln R 2 is in the meta-position 
^o-position relative to said 



20 



25 



30 



35 



whe 



is (i) -CHR 2 CHR 3 - 

and R 3 is in tKe of*tt 
ring nitrogen of fori 
independen 
dimethyla 
imidazolifline 
(ii) -R 6 C 
nitrogen, 



Aula I, and R 2 and R 3 are 



lower alkyl, aryl 



y hydirogeh, hydroxy, amino, 

ni/tro, \piperidine, piperazine, 
aryl, or aralkyl; 

eta to the ring 
are /independently hydrogen, 
ralky]/, halo, hydroxy, amino, 
piperazine, 



mo 



CR - whferein R is 



and R7/ anc 



mino, //piperldii 



or -NR 7 R 8 where R 8 is 



lydrogen or C^-Cg alkyl, or R 6 and R 3 , 
form a fused aromatic ring, wherein 
tl ring has 5-6 ring members; 



dimethyl 

imidazolildine,//-N0 2 , -^C€fOR' 
independently/ 
taken toge(the 
each indiv 
(iii) -R 2 C=N- 
( iv) -CR 2 (OHf) -NR 7 - ; 

(v) -C(0)-NR 7 -; or 

(vi) -NR 9 -c/(0) -CHR 10 - wherein R 10 is ortho to the 
ring nitrogin, and R 9 and R 10 are independently 
hydrogen, lower alkyl, aryl, aralkyl, halo, 
hydroxy, piperidine, piperazine, . imidazolidine, - 
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10 



15 



20 



N0 2 



OOR 7 , or -NR 7 R^ where R s 



hydrogen or C^C* alk^l, or R 9 and R 10 , 



independently 
taken 

together, form a fuskd ring, wherein each 
individual ring has /5-7 ring members; 
wherein said alkyl, aryl/, and aralkyl, are substituted 
at one or more posi/tions with hydrogen, hydroxy, 
halo, haloalkyl, alkoxy, alkenoxy, alkaryloxy, 
aryloxy, arylalkoxy, cyano, amino, imino, 
sulfhydryl, thioa]/kyl, carboxy, carbocycle, 
heterocycle, lower alkyl, lower alkenyl, 
cycloalkyl, aryl,/ arylalkyl, haloaryl, amino, 
nitro, nitroso, cjimethylamino; 
with the provisos thai 



(a) 



(b) 



(c) 



when X is double/-bonded oxygen, and Z is -CHR 2 CHR 3 -, 
R 3 cannot be hydrogen or methyl; 

when X is double-bonded oxygen, and Z is -R 6 C=CR 3 -, 
R 3 cannot be methyl, phenyl, or - (CH 2 ) 4 -C=CH; 

re taken together to form a fused 
aromatic r/ncfr, /Y cannot be a ring selected from the 



group consisting of 





i 



and 




25 



30 



(d) when X, Y and Z, taken together, form a 
phenanthridone, a phenanthridinone, a phenanthrene, 
or a phenanthridine nucleus with an amino group or 
an aminoal/koxylene group in the 3-position, the 8- 
position cannot also be substituted with an amino 
group or an aminoalkoxylene group; and 

(e) when X is| a double bonded oxygen, and Z is a 6- 



membered 



unsaturated ring, and Y is phenyl, then 



the 2 -position of the Z-ring cannot be substituted 
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wi hydrogen or a hitro groi 

(f) when X is -OH or double bonded oxygen and Z is - 
CH=CH-, then Y is not! phenyl or 5 -hydroxy phenyl ; 

(g) when X is a double bdnded oxygen, and Z is -CH=N-, 
then Y is not phenyl 

(h) when X is a double bonded oxygen, and Z is -C(0)NH- 
, then Y is not aminpphenyl . 



2. The compound of clai/m 1, wherein X is double- 
10 bonded oxygen. 

3. * The compound of claim 1, wherein Y has at least one 
site of unsaturation . 

15 4. The compound of c3/aim 1, wherein Y represents the 

atoms necessary to form a fused phenyl, naphthalene ring, or 



25 



0/ 



5. The compound of/cl 
2 0 with at least one non-hycurog)e 



.0 



aim 1, wherein Y is substituted 
n, non-interfering substituent. 



6. 



The compound 



is selected from the gi/oJup\ consisting of -N0 2 , halo, hydroxy, 



amino, dimethylam 
imidazolidine, ar 



:laim 5, wherein said substituent 



ino, noitroV pSiperidine, piperazine, 
Iky I, /-COOR 1 , -OR 1 or — NHR 1 , where R 1 is 



hydrogen, lower aWcy/, or aralkyl, 



30 



7. The compound /of claim 1, wherein Z is (i) -CHR 2 CHR 3 - 
, (ii) -R 6 C=CR 3 -, or (iii) -R 2 C=N-. 



8 . The compoun 
where R 6 and R 3 , taken 

9 . The compound 
35 substituted with at lea 



of claim 1, wherein Z is -R 6 C=CR 3 - 
together, form a fused aromatic ring, 

of claim 8, wherein said ring is 
st one non-hydrogen substituent 



- 93 - 



ATTORNEY DOCKET NO, 23 3 56-M5 

selected froi^J^e group consisting of ha^^ amino, nitro, 
hydroxy, piper idine, piperazine, imidazolidine, 
dimethylamino, aryl, and aryialkyl. 



10. The compound of cl 
an isoquinoline, a pter idine 
phthalazine, or a quinazoli 



aim 1, wherein said compound has 

, a phenanthr idine, a 

e nucleus, or a tetracyclic 



bridging structure to ring Y, having the formula: 



b\R 7 



w- 



10 where W is -O-, -S-, -NR 1 -/, -CHO, -CHOH, or -CHNH 2 where R 1 is 
hydrogen or lower alkyl, 



15 



20 



25 



11. The compound ojf claim 10, wherein said compound has 
a phenanthridine nucleus 

12. The compound pf claim 1, wherein said compound has 
a tetracyclic bridgip^ /structure to ring Y, having the 
formula : 



3 0 where W is -CH-; 
hydrogen, amino, 
or hydroxy. 



X 



w- 



/s hydrogen, hydroxy, or amino; and X 2 is 
Lper idine , 1-piperaz ine , l-imidazolidine , 



13. The compound of claim 1, wherein R 7 , when present, 
3 5 is hydrogen. 

14. The compound of claim 1, wherein said compound has 
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an IC 50 for iriSBiting poly 
25 uM or lower. 



15, The compound of ^:laim 1, wherein 
X is double bonded-oxygen ; 
Y is a fused benzene 
Z is -R 6 C=CR 3 - where F 
fused benzene r 



it 

>oTym 



ADP-ribose) poTymerase in vitjro of 



ing; and 

and R 6 , taken together, form a 
ng substituted with a chloro group. 



10 



15 



and 



20 



16. The compound of I claim 1, wherein: 
X is double bonded-oxygen; 
Y is a fused benzene/ ring; and 

taken together, form a 
fused benzene /ring substituted with a bromo group. 



Z is -R 6 C=CR 3 - where/ R 3 and R 6 



17. The compound df claim 1, wherein: 
X is double bonded/- oxygen ; 

Y is a fused benzene ring substituted with a -N0 2 group; 



Z is -R 6 C=CR 3 



R 6 and R 3 , taken together, form a 



fused, 



wherey 

enzen£ r\ing substituted with an amino group, 



25 



30 



35 



18. The /compound of iplaim 1, wherein: 
X is doiflole bon#3<i-oxygen ; 
Y is a fused b^niepe ring; and 
Z is -m s C=CR 3 - /whjerW R 3 and R 6 , taken together, form a 

fused befizefrie \ring with a bridging substituent 
cc}nnecti/ng |the\z rihg with the Y ring. 

19. Thfe comfc>oufid of \^2aim 1, wherein: 
X is double /bonhed-oxygen ; 



Y is a 



mble 
fusee 



Z is -R 6 c\cfP- \fhere R 6 and R 3 , taken together, form a 

ene ring substituted with an -N0 2 group, 



lzene ring; and 



fused ben2 



20. The compound of claim 1, wherein: 
X is double bonded-oxygen; 

Y is a fused benzene ring carrying at least one non- 
hydrogen, non-interfering substituent; and 
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Z is -R 6 &Bk*- where R 6 and fe 3 , taken^Pgether , form an 
unsubstituted fused benzene ring. 



10 



15 



and 



21. The compound of claiit/ 1, wherein: 
X is double bonded-oxygen; 

Y is a fused benzene ring/ carrying a chloro substituent; 

Z is -R S C=CR 3 - where R 6 arid R 3 , taken together, form a 

fused benzene ring substituted with a chloro group. 

22. The compound of claim 1, wherein: 
X is double bonded-oxygen; 

Y is a fused benzene ring; and 

Z is -R 6 C=CR 3 - where R 6 and R 6 , taken together, form a 

fused benzene ring substituted with a -Br and a - 
N0 2 group . 



20 



23. The compound of qlaim 1, wherein: 
X is double bondeci/oxygen ; 
Y is a fused benzene fing; and 

Z is -R 6 C=CR 3 - \fhere If anO| R 3 , taken together, form a 



fused napnthalenfe ring. 

24. The compound of nclaim 1, wherein said compound is 
25 5 (H) 2-chloro-10-methylph^anthridili-6-one. 



30 



35 



25. The o 



5 (H) 2-nitro-10-riethylp«ehant*«4din-6-one. 



2 6 . The cdmpoun 
5 (H) 2-chloro-10-aminot£h 



mpound 



:laim/l, wherein said compound is 



27. The com^Qiihd 
5 (H) 2-nitro-10-aminoph 

2 8 . The compound 
5(H) 2-chloro-10-n 



f claim 1, wherein said compound is 
manthr idin-6-one . 

of claim 1, wherein said compound is 
$nanthr idin-6-one . 



of claim 1, wherein said compound is 
idin-6-one. 



itroohenanthr: 
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29* The^Pimpound of claim 1, wherelS^aid compound is 
5 (H) 2 , 10-dinitrophenanthr idim-6-one . 



30. The compound of cl/aim 1, wherein said compound is 
5 5 (H) 2-chloro-10-hydroxyphenanthridin-6-one. 

31. The compound of qlaim 1, wherein said compound is 
5 (H) 2-nitro-10-hydroxyphenanthridin-6-one . 

10 32. The compound of claim 1, wherein said compound is 

5 (H) 2-chloro-lO-bromophena/nthr idin-6-one . 

33. The compound of / claim 1, wherein said compound is 
5 (H) 2-nitro-10-bromophencynthridin-6-one, 

15 

34. The compound ofc claim 1, wherein said compound is 
5 (H) 2-chloro-10-nitrosoppen^anthridin-6-one. 

35. The compovmd fcf cla\im 1, wherein said compound is 
20 5 (H) 2-chloro-9, lO^ethy/lenediAydroxyphenan-thridin-6-one . 



25 



30 



36. The cgfnpound/^f claim 1/ wherein said compound is 
5 (H) 2-nitro-9 , ]/)-meth^4 nedih y d ^ x YP henan ~ 



thr idin-6-one . 

37. A p 
of formula I 



armacefuticaMr-^composition comprising a compound 
zrontai/iiiig at least one ring nitrogen: 



I 



or a pharmaceuticals 
hydrate, ester, sol 1 
or mixtures thereof 
X is double- 




NR7 



y acceptable base or acid addition salt, 
fate, prodrug, metabolite, stereoisomer, 
wherein: 
bonded oxygen or -OH; 
when preserit, is hydrogen or lower alkyl; 
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Y 



10 



15 



20 



25 



30 



35 



represa^pc the atoms necesskry to i^Ph a fused mono-, 
bi- or tricyclic, carbocyclic or heterocyclic ring, 
wherein each individual iring has. 5-6 ring member 
atoms ; and 

Z is (i) -CHR 2 CHR 3 - wherein Hp is in the meta-position 
and R 3 is in the ortho-Jposition relative to said 
ring nitrogen of formula I, and R 2 and R 3 are 
independently hydrogen, hydroxy, amino, 
dimethylamino, nitro, /piper idine, piperazine, 
imidazolidine, alkyl, /aryl, or aralkyl; 
(ii) -R 6 C=CR 3 - wherein R 6 is meta to the ring 



nitrogen, and R and 



are independently hydrogen, 



lower alkyl, aryl, airalkyl, halo, hydroxy, amino, 
dimethylamino , piperjidine , piperaz ine , 
imidazolidine, -N0 2 ,/ -COOR 7 , or -NR 7 R 8 where R 8 is 
independently hydrogen or C x -C 9 alkyl, or R 6 and R 3 , 
taken together, foirm a fused aromatic ring, wherein 
each individual rimg has 5-6 ring members; 
(iii) -R 2 C=N-; 



(iv) 

(v) 

(vi) 



-CR 2 (OH) 
-C(O)- 
-NR 9 -C 

ring n 

hyd 



/or 

f O) -CI4R 10 - where 



trog 



and R 9 /and R 10 are independently 



irogfen t 



izolic 
idepei 



memoers/j 
wherein said alky 
at one or mor^ 
haloalkyl, al 
arylalkoxy, cy 




3 10 



is ortho to the 



/er a lk} 
"idinje 



, aryl, aralkyl, halo, 
piperazine, 



-COOR 7 , or -NR 7 R 8 where R 8 
hydrogen or C x -C 9 alkyl, or R 9 
ogether, form a fused ring, 
[ah individual ring has 5-7 ring 



pofs: 



iox\ 



aryl, and aralkyl, are substituted 
tions with hydrogen, hydroxy, halo, 
alkenoxy, alkaryloxy, aryloxy, 
amino, imino, sulfhydryl, thioalkyl, 
carboxy, carbocyc]Ie, heterocycle, lower alkyl, lower 
alkenyl, cycloalkyl, aryl, arylalkyl, haloaryl, amino, 
nitro, nitroso, dimethylamino; 
and a pharmaceutical ly acceptable carrier, wherein the 
compound of formula I ls present in an amount effective for 
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inhibiting PA^Rctivity. 



38, The composition of c/laim 37, wherein X is double- 
bonded oxygen . 

5 

39* The composition of /claim 37, wherein Y represents 
the atoms necessary to form ja fused benzene or naphthalene 
ring. 

10 40. The composition elf claim 37, wherein Y is 

substituted with at least pne non-hydrogen, non-interfering 
substituent . 

41. The composition/ of claim 37, wherein Z is: 
15 (i) -CHR 2 CHR 3 -, (ii) -R 6 C=/cR 3 -, or (iii) -R 2 C=N-. 

42. The compos i£^cfr^ of claim 37, wherein Z is -R 6 C=CR 3 - 
and forms a fused aromatiq ring. 



20 43. The composition dtf claim 37, wherein said ring is 

substituted wit^ri at le£st or^e non-hydrogen, non-interfering 
substituent. 

44. Thfc compos action cyt claim 37, wherein R 7 , when 
2 5 present, is /hydrogei 



30 



phthalazine 
bridging st 



45. The coriipo^ltion of claim 37, wherein said compound 
has an isoquinol/ine/ a pteridine, a phenanthridine, a 

or /a QMinazoline nucleus, or a tetracyclic 
-uctAire /to ring Y, having the formula: 



where W is -0-, - 
hydrogen or lower 




S-, -NR 1 -, -CHO, 
alkyl. 



-CHOH, or CHNH 2 where R 1 is 
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46. The^J^mposition of claim 45, w^^fein said compound 
has a phenanthr'idine nucleus. 



47, The composition of claim 37, wherein said compound 
has a tetracyclic bridging structure to ring Y, having the 
formula: 



*NH 



X 



W- 



10 where W is -CH- ; X x is hydrogen, hydroxy, or amino; and X 2 is 
hydrogen, amino, 1-piperidipe , 1-piperazine, 1-imidazolidine, 
or hydroxy. 

48. The composition jbf claim 37, wherein said compound 
15 has an IC S0 for inhibiting /poly (ADP-ribose) polymerase in 
vitro of 100 uM or lower, 



20 



25 



49. The compositio 
has an IC 50 for irjhibitir/g 
vitro of 25 uM ot lower 



of claim 37, wherein said compound 
poly (ADP-ribose) polymerase In 



50. The composition of/claim 37, wherein: 
X is double bondea4o^yften ; 
Y is a fused benaenb ring; and 

Z is -R 6 C=CR 3 - wh&re R 3 and R 6 , taken together, form a 

fused berfzeAe ring substituted with a chloro group. 



30 



51. The cbmdosdition of claim 37, wherein: 
X is double bonded-oxygen; 
Y is a fused befzene ring; and 

ere R 3 and R 6 , taken together, form a 
fused benzbne ring substituted with a bromo group. 



Z is -R 6 C=CR 3 - w 



52. The composition of claim 37, wherein: 
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X is dou^J^ bonded-oxygen ; 

Y is a fused benzene ring Substituted with a nitro 
group; and 

Z is -R 6 C=CR 3 - where, R 6 a^d R 3 , taken together, form a 

fused benzene ring substituted with an amino group, 



10 



15 



20 



25 



35 



53. The composition of /claim 37, wherein: 
X is double bonded-oxygen; 

Y is a fused benzene ri/ng; and 

Z is -R 6 C=CR 3 - where R 3 /and R s , taken together, form a 
fused benzene rirVg with a bridging substituent 
connecting the z/ring with the Y ring. 

54. The composition/of claim 37, wherein: 
X is double bonded-c^cygen , 

Y is a fused benzen£ ring; and 



is -R 6 C=CR 3 - wher 



fused benzene ring s 



3 0 and 




and R , taken together, form a 
ituted with an -N0 2 group. 



55. The composition Nof claim 37, wherein: 
X is double /bondefl-oxygen; 

Y is a fusqti benzene ring carrying at least one non- 
hydrogen, nfan-interf ering substituent; and 

/and R 3 , taken together, form an 
ed benzene ring. 

ion of claim 37, wherein: 
ded-oxygen; 
enzene ring carrying a chloro substituent 

Z is -R b C=**£2k J -j where R 6 and R 3 , taken together, form a 

fused bdnzene ring substituted with a chloro group 



com] dos 



57 . The 
X is double 
Y is a fused 
Z is -R 6 C=CR 
fused b 



N0 2 groi ip 



ition of claim 37, wherein: 
Donded-oxygen ; 
benzene ring; and 
- where R 6 and R 6 , taken together, form a 
enzene ring substituted with a -Br and a 
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58. The^^nposition of claAm 37, wlfl^in: 

X is double bonded-oxygen; J 
Y is a fused benzene ring; and 

2 is -R 6 C=CR 3 - where R e and R 3 , taken together, form a 
fused naphthalene ring. 



59. The composition of c^aim 37, wherein said compound 
is 5 (H) 2-chloro-10-methylphenanthridin-6-one . 

10 60. The composition of claim 37, wherein said compound 

is 5 (H) 2-nitro-10-methylphenapthridin-6-one. 

61. The composition of/ claim 37, wherein said compound 
is 5 (H) 2-chloro-10-aminopher/anthridin-6-one. 

15 

62. The composition off claim 37, wherein said compound 
is 5 (H) 2-nitro-10-aminophenanthridin-6-one. 

63. The compos ip^Lonjhf claim 37, wherein said compound 
20 is 5 (H) 2-chloro-10-trltrop|heYianthridin-6-one. 

64. The composition of\ claim 37, wherein said compound 
is 5 (H) 2 , l0-diniytrophenqf^1fhri\jin-6-^6ne. 

25 65. The dompositifcn V>f clafim 37, wherein said compound 

is 5(H) 2-chloro-10-hyaroxyph^fvanthridin-6-one . 

66. The :ompositiion of claim 37, wherein said compound 
is 5 (H) 2-nitro^l0-l^ydf-oxyphenanthridin-6-one , 

30 

67. The composition of claim 37, wherein said compound 
is 5 (H) 2-chloro-10-brpmophenanthridin-6-one. 

68. The composition of claim 37, wherein said compound 
3 5 is 5(H) 2-nitro-10-bromophenanthridin-6-one. 



69. The composition of claim 37, wherein said compound 
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is 5 (H) 2-chlor^^0-nitrosophenanthridin-6^fce . 



70. The composition of claim /37, wherein said compound 
is 5 (H) 2-chloro-9 , 10-methlenedihydroxyphenan-thridin-6-one . 



71. The composition of clai/m 37, wherein said compound 
is 5 (H) 2-nitro-9 , 10-methlenedih}9aroxy-2-phenan-thridin-6-one« 



72. The composition of c]/aim 37 , wherein said 
10 composition is in the form of a capsule or tablet containing 
a single or divided dose of said agent, wherein said dose is 
sufficient to prevent or reduce the effects of vascular 
stroke or other neurodegenerative disease, 

15 73. The composition of/ claim 37, wherein said 

composition is administerepU+a^s a sterile solution, suspension 
or emulsion, in a single/or/ divided dose. 



20 



7 4 . The compos i^ 
comprises a biodegra< 



lion pf claim 37, wherein said carrier 
ible polymer. 



75. The compo 
composition is a s 



iition/ of/ claiit/74 , wherein said 
lid iirfplint . 



25 76. The comp6sitic 

biodegradable polymer r^l^a^ 
a prolonged period 1 of t£ 



Laim 74, wherein the 
is the compound of formula I over 



77. The compofeitldn of claim 37, wherein said agent is 
3 0 present in an amount\si/f f icient to treat or prevent neural 
tissue damage resulting from cerebral ischemia and 
reperf usion injury . 



78. The pharmaceutical composition of claim 37 for 
3 5 treatment or prevention of diseases or conditions selected 
from the group consisting of tissue damage resulting from 
cell damage or death due to necrosis or apoptosis, neuronal 
mediated tissue damaqe or diseases, neural tissue damage 
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resulting f ron^^chemia and repe^fusion i^J^ry, neurological 
disorders and neurodegenerative <jli seases ' vascular stroke, 
cardiovascular disorders , age-re! 
AIDS and other immune senescence 



seases, 

i.ated macular degeneration, 
diseases , arthritis , 



5 atherosclerosis, cachexia, cancer, degenerative diseases of 
skeletal muscle involving repliqative senescence, diabetes, 
head trauma, immune senescence, /inflammatory bowel disorders, 
muscular dystrophy, osteoarthritis, osteoporosis, chronic 
pain, acute pain, neuropathic pain, nervous insult, 
10 peripheral nerve injury, renal /failure, retinal ischemia, 

septic shock, and skin aging, diseases or disorders relating 
to lifespan or proliferative capacity of cells, and diseases 
or disease conditions induced lor exacerbated by cellular 
senescence ; or radiosensitizing tumor cells. 



79, A pharmaceutical composition comprising a compound 
of formula I containing at least one ring nitrogen: 



1/ 



NR7 



20 



25 



30 



y acce 



Itate, 
wh€ 



table base or acid addition salt, 
odrug, metabolite, stereoisomer, 
in: 

oxygen or -OH ; 

lydrogen or lower alkyl ; 
represents the aton s necessary to form a fused mono-, 

, carbocyclic or heterocyclic ring, 
ividual ring has 5-6 ring member 



or a pharmaceutical:, 
hydrate , ester , sol 
or mixtures thereof, 
X is double-bond 
R 7 , when present, is 
Y 

bi- or tricyclic 
wherein each inc 
atoms ; and 



Z is 



(i) — CHR 2 CHR 3 - whlerein 



R 2 is in the meta-position 
and R 3 is in the lortho-position relative to said 
ring nitrogen of \f ormula I, and R 2 and R 3 are 
independently hydtogen, hydroxy, amino, 
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dime^^lamino , nitro , pip^r idin^^piperaz ine , 

imidazolidine, alkyl, aryl, or aralkyl; 

(ii) -R 6 C=CR 3 - wherein R 6 i|s meta to the ring 
nitrogen, and R 3 and R 6 ark independently hydrogen, 
lower alkyl, aryl, aralky/l, halo, hydroxy, amino, 
dimethy lamino , piper idina , piperaz xne , 
imidazolidine, -N0 2 , -COOR 7 , or -NR 7 R 8 where R 8 is 
independently hydrogen or C^-Cc, alkyl, or R 6 and R 3 , 
taken together, form a fused aromatic ring, wherein 
each individual ring hajs 5-6 ring members; 

(iii) -R 2 C=N-; 



-CR 2 (OH) -NR 7 -; 



-C(0)-NR-; or 
-NR 9 -C(0) -CHR 10 - 



(iv) 
(v) 
(vi) 

ring nitrogen, and R 9 
hydrogen, lower alkyl 
hydroxy , piper idine , 



herein R is ortho to the 
ind R 10 are independently 



NO 



2 / 



-COOR' 



or -NR 



fused 
has p-7 



positions /with h 



hydrogen or C^C 
2 0 together, form 

individual ri 
wherein said alkyl/ aryl 
at one or more 
haloalkyl, alkoxY, alke 

2 5 arylalkoxy, cyarib, ami 

carboxy , carbocycle , 
alkenyl, cycloa 
nitro, nitroso,! dimet, 
and a pharmaceutical 

3 0 compound of formula 

effecting neuronal a 



.y acc 



is /ptfes 



aryl, aralkyl, halo, 
iperazine, imidazolidine, - 
where R 8 is independently 
lk^A, or R 9 and R 10 , taken 
ing, wherein each 
ing members; or 
and aralkyl, are substituted 
drogen, hydroxy, halo, 
ikary loxy , ary loxy , 
immo, sulfhydryl, thioalkyl, 
erocycle, lower alkyl, lower 
yl, arylalkyl, haloaryl, amino, 
lamino; 

table carrier, wherein the 
ent in an amount effective for 



itiv/Lt 



80, The composition 
activity is not mediated 



of claim 79, wherein the neuronal 
tty NMDA. 
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81. The composition 
activity is selected from 
of damaged neurons, promot 
prevention of neurodegener 



of claim 79, wherein the neuronal 
the group consisting of stimulation 
ion of neuronal regeneration, 
at ion, and treatment of a 

- 105 - 



ATTORNEY DOCKET NO. 23 356-M5 
neurological carder. 



82. The composition of claim 81, wherein said neuronal 
activity is stimulation of damaged neurons resulting from 

5 cerebral ischemia or reperfusiom injury. 

83. The composition of claim 81, wherein the 
neurological disorder is selected from the group consisting 
of peripheral neuropathy caused by physical injury or disease 

10 state, traumatic brain injuryt physical damage to the spinal 
cord, stroke associated with /brain damage, demyelinating 
disease and neurological disorder relating to 
neurodegenerat ion . 



15 



20 



25 



30 



84. The composition of claim 83, wherein the 
neurological disorder relating to neurodegeneration is 
selected from the group consisting of Alzheimer's disease, 
Parkinson's disease, Huntijngton' s disease and amyotrophic 
lateral sclerosis . 



ntion 
>nsist 



jleath d 
damag 



85. The pharj 
treatment or prevy 
from the group 
cell damage or 
mediated tissue 
resulting from (ischemj 
disorders and ijeurod 
cardiovascular 
AIDS and other 
atherosclerosis 
skeletal muscle 
head trauma, imiri* 
muscular dystrophy , 



immune 



ca 



mi 



aceuti/cal composition of claim 83 for 

f disease^ or conditions selected 

of tisstie damage resulting from 
to necrosis or apoptosis, neuronal 
r diseases, neural tissue damage 
and ^perfusion injury, neurological 
leraizive diseases, vascular stroke, 

age-related macular degeneration, 
enescence diseases, arthritis, 
ia, cancer, degenerative diseases of 
ng replicative senescence, diabetes, 
nescence, inflammatory bowel disorders, 

teoarthritis , osteoporosis , chronic 

ulropathic pain, nervous insult, 



pain, acute pain, ne 
35 peripheral nerve injury, renal failure, retinal ischemia, 

septic shock, and skin aging, diseases or disorders relating 
to lifespan or proliferative capacity of cells, and diseases 



or disease conditions 
senescence . 



induced or exacerbated by cellular 
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86. A ph^^^ceutical compos 
of formula I containing at least 



ition coifl^Rsing a compound 
bne ring nitrogen: 




10 



15 



or a pharmaceutically acceptable base or acid addition salt, 
hydrate, ester, solvate, proarug, metabolite, stereoisomer, 
or mixtures thereof, wherein! 

X is double^bonded oxygen or -OH; 
R 7 , when present, is hyprogen or lower alkyl; 
Y represents the atoms /necessary to form a fused mono-, 
bi- or tricy^Tic, psarbocyclic or heterocyclic ring, 
wherein eaah individual ring has 5-6 ring member 
atoms ; c 

is (i) -CHR 2 /:HR 3 - whferein R 2 is' in the meta-position 
and R J i£ in th^/ ortho-position relative to said 
ring nijtrogen offl formulaf I, 

hydroxy, amino, 
piper idine, piperazine , 
/alkyl, aryl, or' aralkyl; 



20 



25 



and R 2 and R 3 are 



30 



indepe 
dimethylami 
imidaz 

(ii) - 
nitrog 
lower 
dime thy 
imidazoriditfe , 
independently 
taken togethei 
each individual 

(iii) -R 2 C=N-; 

(iv) -CR 2 (OH) 

(v) -C(O) -NI^ 
(vi) 



'herein R 6 is meta to the ring 
k 3 and R 6 are independently hydrogen, 
afryl, aralkyl, halo, hydroxy, amino, 
piper idine , piperaz ine , 



or -NR 7 R 8 where 



is 



-N0 2 , -COOR 7 
hydrogen or Ci-Cg alkyl, or R 6 and R 3 , 

form a fused aromatic ring, wherein 
1 ring has 5-6 ring members; 



NR 7 -; 



-; or 

-NR 9 -C(0) -CHR 10 - wherein R 10 



is ortho to the 
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Fng nitrogen, and 



and R^^re independently 
hydrogen, lower alkyl, aryl, aralkyl, halo, 
hydroxy, piper idinfe, piperazine, 
imidazolidine, -N® 2 , -COOR 7 , or -NR 7 R 8 where R 8 
is independently iiydrogen or Cj-Cg alkyl, or R 9 
and R 10 , taken together, form a fused ring, 
wherein each individual ring has 5-7 ring 
members ; 

ryl, and aralkyl, are 
more positions with hydrogen, 
(flkyl, alkoxy, alkenoxy, 

arylalkoxy, cyanb, amino, 
hioalkyl, carboxy, parbocycle, 



wherein said alkyl, 
substituted at one 
hydroxy, halo, halo 
alkaryloxy , aryloxy 
imino, sulfhydryl, 



heterocycle, lower /alkyl, lower alkenyl, 
cycloalkyl, aryl, arylalkyl, haloaryl, amino, 
nitro, nitroso, diftiethylamino; 
and a pharmaceutically acceptable carrier, wherein the 
compound of formula I i^pMsent in an amount effective for 
treating inf lammatory/ bowel/ disorders 



87. The composition 
inflammatory bowel/ disorde 



>f claim 86, wherein said 
is colitis. 



25 



88. The cor 
inflammatory bow« 



>osit£Lo4i/ of claim 86, wherein said 
.1 disorder is Crohn's disease, 



89. A pharmaceiAti 

i . r i 

of formula I containing /at 



composition comprising a compound 
t one ring nitrogen: 



30 



or a pharmaceutically acceptable base or acid addition salt, 
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hydrate, ester ^^>lvate, prodrug^ metaboli^^ stereoisomer, 
or mixtures thereof, wherein: 

X is double-bonded oxygen <f>x -OH; 
R 7 , when present, is hydro&en or lower alkyl; 
Y represents the atoms necessary to form a fused mono-, 
bi- or tricyclic, capbocyclic or heterocyclic ring, 
wherein each individual ring has 5-6 ring member 
atoms ; and 

Z is (i) -CHR 2 CHR 3 - whereJin R 2 is in the meta-position 
and R 3 is in the or£ho-position relative to said 
ring nitrogen of fdrmula I, and R 2 and R 3 are 
independently hydrogen, hydroxy, amino, 
dimethylamino, nitiro, piper idine, piperazine, 
imidazolidine, alkyl, aryl, or aralkyl; 
(ii) -R 6 C=CR 3 - wherein R 6 is meta to the ring 
nitrogen, and R 3 And R 6 are independently hydrogen, 
lower alkyl, aryli, aralkyl, halo, hydroxy, amino, 
dimethylamino, piper idine, piperazine, 
imidazolidine^ — Jn0 2 , -COOR 7 , or -NR 7 R 8 where R 8 is 



20 



25 



30 



independent 
taken toge 
each indiv 
(iii) -R 2 C 



hydrogen or Ci-Cg alkyl, or R 6 and R 3 , 



-N-; 



(iv) 

(v) 

(vi) 



ler, 
dual 



form a fused aromatic ring, wherein 
/ring, has 5-6 ring members; 



OH) -NR — ; 



or 



>) 



-CHR 10 - wherein R 10 



is ortho to the 
fgen, and /R* and R 10 are independently 
.ower al/kyl, aryl, aralkyl, halo, 
terid^ne, piperazine, 
line~-N0 2 , -COOR 7 , or -NR 7 R 8 where R 8 
Jndently hydrogen or C x -C 9 alkyl, or R 9 
:aken together, form a fused ring, 
^ach individual ring has 5-7 ring 



35 



ilkyl, aryl, and aralkyl, are 
one or more positions with hydrogen, 
haloalkyl, alkoxy, alkenoxy, 
alkaryloxy, atyloxy, arylalkoxy, cyano, amino, 
imino, sulfhydryl, thioalkyl, carboxy, carbocycle, 
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hetd^^ycle, lower alk^l, lower^Kkenyl , 

cycloalkyl, aryl, arylalkyl, haloaryl, amino, 

nitro, nitroso, dimetnylamino ; 
and a pharmaceutical^ acceptable carrier, wherein the 
compound of formula I is present in an amount effective for 
treating cardiovascular disorders. 



90 . The composition of fclaim 89, wherein said 
cardiovascular disorder is selected from the group consisting 
10 of coronary artery disease, Angina pectoris, myocardial 
infarction, cardiogenic shoqfc, and cardiovascular tissue 
damage . 



15 



91. A pharmaceutical /composition comprising a compound 
of formula I containing at/ least one ring nitrogen: 



NR7 



or a pharmaceutic; 
hydrate, ester, s<f>lv^ 
or mixtures thereof, 



20 



25 



R 7 , when presjent 
Y represents 

bi- or 

wherein 

atoms ; arid 
Z is (i) -CHR 2 CHR 

and R 3 is in 




X is double-bondeci oxygen or -OH; 



:able base or acid addition salt, 
^prodrug , metabolite , stereoisomer , 
irein: 




is hydrogen or lower alkyl; 
itoms necessary to form a fused mono-, 
zlic, carbocyclic or heterocyclic ring, 
individual ring has 5-6 ring member 

- wherein R 2 is in the meta-position 
the ortho-position relative to said 



independent! 



30 



ring nitrogen of formula I, and R 2 and R 3 are 



/ hydrogen, hydroxy, amino, 



dimethylaminb, nitro, piperidine, piperazine, 
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10 



15 



20 



25 



30 





1/ or ^Kilkyl; 

is meta to the ring 
re independently hydrogen, 
kyl, halo, 
amino , piper idine , 
e, -N0 2 , -COOR 7 , or -NR 7 R 8 
/ hydrogen or Cj-C 9 alkyl, 
fogether, form a fused aromatic 
ndividual ring has 5-6 ring 



eye 
nit 

and a pharmace 
compound of formula 
treating septic shock 



35 



92. The compos 
shock is endotoxic s 



wherein R 10 is ortho to the 

and R 10 are independently 
lkyl, aryl, aralkyl, halo, 
idine , piperaz ine , 

-N0 2 , -COOR 7 , or -NR 7 R 8 where R 8 
ly hydrogen or Ci-Cg alkyl, or R 9 
together, form a fused ring, 
ndividual ring has 5-7 ring 

yl, and aralkyl, are 
more positions with hydrogen, 
yl, alkoxy, alkenoxy, 
rylalkoxy, cyano, amino, 
oalkyl, carboxy, carbocycle, 
yl, lower alkenyl, 
alkyl, haloaryl, amino, 
ylamino; 

acceptable carrier, wherein the 
is present in an amount effective for 



ition of claim 91, wherein said septic 
hock. 



93. A pharmaceutical composition comprising a compound 
of formula I containing at least one ring nitrogen: 
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NR7 



or a pharmaceutically acceptablj 
hydrate, ester, solvate, prodr 
or mixtures thereof, wherein: 

X is double-bonded oxygery or -OH; 



base or acid addition salt, 
metabolite, stereoisomer, 



10 



15 



20 



25 



30 



R 7 , when present, is hydrjogen or lower alkyl; 

Y represents the atoms necessary to form a fused mono-, 
bi- or tricyclic, aarbocyclic or heterocyclic ring, 
wherein each individual ring has 5-6 ring member 



-CHR 2 CHR 3 - whefrein 



atoms ; and 
Z is (i) 

and R" is in 
ring nitrogen 
independe 
dimethyl 
imidazolidin^ 

(ii) -R 6 
nitroge 
lower al 
hydroxy] ajnino" 
piperazine 



R is in the meta-position 



where 

>6 



rtho-position relative to said 
la I , and R 2 and R 3 are 
n , hydroxy , amino , 
piper idine, piperazine, 
[Ikfl, aryl, or aralkyl; 

ein R 6 is meta to the ring 

6 



IS 

or R° and 
ring, wherein 
members; \ 
(iii) -R 2 C**N- 



nd R & are independently hydrogen, 
aralkyl , halo , 
dimethy lamino , piper idine , 
inJidazolidine, -N0 2 , -COOR 7 , or -NR 7 R 8 
independently hydrogen or C^Cg alkyl, 
:aken together, form a fused aromatic 
each individual ring has 5-6 ring 



(iv) 

(v) 

(vi) 



-CR (OH 



-c(0) ^R 7 -; 



-NR -C ( D 



ring nitrogen 



hydroger 



-NR 7 -; or 



)-CHR 10 - wherein R 1 



and R 9 and R 10 



is ortho to the 
are independently 



lower alkyl , aryl , aralkyl , halo, 
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^^iroxy , piperidine 
imidazolidine , -N0 2 
is independently h 



piper 
-COOR 7 



or -NR 7 R 8 where R 8 



rfdrogen or C^-C 9 alkyl, or R 
and R 10 , taken together, form a fused ring, 
5 wherein each individual ring has 5-7 ring 

members; 

wherein said alkyl, arjyl, and aralkyl, are 
substituted at one or /more positions with hydrogen, 
hydroxy, halo, haloalkyl, alkoxy, alkenoxy, 

10. alkaryloxy, aryloxy, krylalkoxy, cyano, amino, 

imino, sulfhydryl, thfioalkyl, carboxy, carbocycle, 
heterocycle, lower alkyl, lower alkenyl, 
cycloalkyl, aryl, ar^lalkyl, haloaryl, amino, 
nitro, nitroso, dimf thylamino; 

15 and a pharmaceutically acceptable carrier, wherein the 

compound of formula I is present in an amount effective for 
treating diabetes. 



20 



94. A pharmaceut 
of formula I containing at 



zomposition comprising a compound 
.east one ring nitrogen: 



NR7 



25 



or a pharmaceutical 1^ acceptable base or acid addition salt, 

\ / i 

hydrate, ester, sblvatf, prodrug, metabolite, stereoisomer, 
or mixtures thereof ,/ wherein : 

X is double-bonde'd oxygen or -OH; 



30 



R 7 , when present, 
Y represents the 



is hydrogen or lower alkyl; 
atoms necessary to form a fused mono-, 
bi- or tricyclic, carbocyclic or heterocyclic ring, 
wherein each individual ring has 5-6 ring member 



atoms ; and 

Z is (i) -CHR 2 CHR]?- wherein R 2 is in the meta-position 
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and ^^Ls in the ortho-pfosition ^^^ative to said 
ring nitrogen of formula I, and R 2 and R 3 are 
independently hydrogen J hydroxy, amino, 
dimethylamino, nitro, piperidine, piperazine, 
imidazolidine, alkyl, aryl, or aralkyl; 

(ii) -R 6 C=CR 3 - wherein/R 6 is meta to the ring 
nitrogen, and R 3 and 
lower alkyl, aryl, atfa 

hydroxy, amino, dimethylamino, piper idine, 
piperazine, imidazol idine , -N0 2/ -COOR 7 , or -NR 7 R e 
where R 8 is independently hydrogen or C!-C 9 alkyl, 
or R 6 and R 3 , taken/ together , form a fused aromatic 
ring, wherein each/ individual ring has 5-6 ring 
members ; 

(iii) -R 2 C=N-; 



6 are independently hydrogen, 
lkyl, halo, 



(iv) 

(v) 

(vi) 



-CR ( OH ) -NR/ - ; or 
-C(O) -I 



0)-*HI^ 0 - wherein R 10 is ortho to the 



litroden , 



and R 9 and R 10 are independently 



Sgen, 



Lower alkyl^, aryl, aralkyl, halo, 



foxy , //piper idine/ piperaz ine , 



/dazo: 



line, / —I 



-COOR 7 , or -NR 7 R 8 where R 8 



10 



wherei 
substituted 
hydrox 
alkary 
imino 

heteroc^rcli 
cycloalkxJ/, 



id R 



leren 



s/ independently /hydrogen or Cx-Cg alkyl, or R 
:aken -together, form a fused ring, 
iach imdividual ring has 5-7 ring 

mbers 

n saip /alkyl, aryl, and aralkyl, are 

t one or more positions with hydrogen, 
h^l/o, haloalkyl, alkoxy, alkenoxy, 

aryloxy, arylalkoxy, cyano, amino, 
^ijtydryl, thioalkyl, carboxy, carbocycle, 
lower alkyl, lower alkenyl, 
aryl, arylalkyl, haloaryl, amino, 



35 



and a pharmaceutical! 
compound of formula 
treating arthritis. 



nitro, nitroso, dimethylamino; 



acceptable carrier, wherein the 
is present in an amount effective for 



95. A pharmaceutical composition comprising a compound 
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of formula I c^^aining at least| one ring 

I 



rogen: 



NR7 



10 



or a pharmaceutical ly acceptable base or acid addition salt, 
hydrate, ester, solvate, prodrug, metabolite, stereoisomer, 
or mixtures thereof, wherein: 

- X is double-bonded oxygen, or -OH; 
R 7 , when present, is/ hydrogen or lower -alkyl; 
Y represents the atoms necessary to form a fused mono-, 
bi- or tricyclic, carbocyclic or heterocyclic ring, 
wherein eaeH^lndividual ring has 5-6 ring member 
atoms ; 



15 



20 



25 



30 



Z is 



(i) -c 
and R 3 
ring 
inderiend 
dime^hyla 
zoli 



: CHR 3 /- wherein R 2 is in the meta-position 
s in/ the ortho-position relative to said 



itrogen of 



ltfLy hy 



n 



-R 6 C* 



formula I , and R 2 and R 3 are 
ogen, hydroxy, amino, 
tro, piperidine, piperazine, 
lkyl, aryl, or aralkyl; 



imid$: 
(ii) 

nitrc&gen, 
lowerl alk 
dimetfeyla 
imidazol; 
indepem 

taken togjether, form a fused aromatic ring, wherein 
each individual ring has 5-6 ring members; 
(iii) -R 2 p=N-; 
(iv) 
(v) 
(vi) 



lerein R is meta to the ring 
and R 6 are independently hydrogen, 
|l, aryl, aralkyl, halo, hydroxy, amino, 
lino, piperidine, piperazine, 
line, -NO z , -COOR 7 , or -NR 7 R 8 where R 8 is 
ltly hydrogen or Ci-C 9 alkyl, or R 6 and R 3 , 



-CR 2 (OH) -NR 7 -; or 
-C(0)-NR 7 -; 

-N * 9 -C(0) -CHR 10 - wherein R 10 is ortho to the 



rm 



3 nitrogen, and R 9 and R 10 are independently 



hydrogen, lower alkyl, aryl, aralkyl, halo, 



V 
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10 



15 



Iroxy, piper idine, pflpera^wie, 
imidazol idine, -N0 2 , -COOR 7 , or -NR 7 R 8 where R 8 
is independently hydrogen or C x -C$ alkyl, or R 9 
and R 10 , taken together, form a fused ring, 
wherein each individual ring has 5-7 ring 
members ; 

wherein said alkyl, aryl, and aralkyl, are substituted 
at one or more positions wi*bn hydrogen, hydroxy, halo, 
haloalkyl, alkoxy, alkenoxy/ alkaryloxy, aryloxy, 
arylalkoxy, cyano, amino, iinino, sulfhydryl, thioalkyl, 
carboxy, carbocycle, heterocycle, lower alkyl, lower 
alkenyl, cycloalkyl, aryl , / arylalkyl , haloaryl, amino, 
nitro, nitroso, dimethylaraino; 
and "a pharmaceutically acceptable carrier, wherein the 
compound of formula I is pi^s^Vt in an amount effective for 
treating cancer. 



20 



25 



30 



96. The compositi 
selected from the grou 
acute lymphocytic leu^ 
cancer of the adrenal 
breast cancer, cervix 
chronic myelocytic 1 
cell lymphoma, endome tri 
sarcoma, gallbladder can 
cancer, Hodgkin's lynpho 
liver cancer, lung c^nce 
malignant peritoneal 
melanoma , mesotheliom 
Hodgkin's lymphoma, o 
cell) cancer, prostate 



n oi 



cor 



mia 



cor 



can 
kern 



ef fj 



claim 95, wherein said cancer is 
Lsting of: ACTH-producing tumors, 
acute nonlyinphocytic leukemia, 
x bladder /cancer, brain cancer, 
r,\ chronic/ lymphocytic leukemia, 
fa, ^olor^ctal cancer, cutaneous T- 

cancer, esophageal cancer, Ewing's 
r, hairy cell leukemia, head & neck 
, Kaposi's sarcoma, kidney cancer, 
(small and/or non-small cell) , 
sion, malignant pleural effusion, 
Multiple myeloma, neuroblastoma, non- 
sarcoma, ovary cancer, ovary (germ 
ancer, pancreatic cancer, penis 



cancer, retinoblastoma,/ skin cancer, soft-tissue sarcoma, 



squamous cell carcinoid 



thyroid cancer, trophoblastic neoplasms, cancer of the 



3 5 uterus, vaginal cancer 



s, stomach cancer, testicular cancer, 



cancer of the vulva and Wilm's tumor. 



97. A pharmaceutical composition comprising a compound 
of formula I containing at least one ring nitrogen: 
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NR7 



or a pharmaceutical ly acceptable base or acid addition salt, 
hydrate, ester, solvate, prodrug, metabolite, stereoisomer, 
or mixtures thereof, wherein: 

X is double-bonded oxygen/ or -OH; 
" R 7 , when present, is hydrogen or lower alkyl; 
Y represents the atoms necessary to form a fused mono-, 
bi- or tricyclic, (jfarbocyclic or heterocyclic ring, 

Ldual ring has 5-6 ring member 



10 



15 



20 



25 



30 



wherein each indi 
atoms ; and 
Z is (i) -CHR 2 CHR 3 / whefcr 
and R 3 is in/ the 
ring n i t r oqen o f / 
independently hj/drogen 
r lam4 



dimethy] 



/ 



mo, hitro 



imidazolidine,/ /alkyl 



in R 2 is in the meta-position 
ho-position relative to said 
formula I, and R 2 and R 3 are 
droxy, amino, 
eridine , piperazine, 
ryl, or aralkyl; 



(ii) -R 6 C=;CR : 



irein/R 6 is meta to the ring 

are independently hydrogen, 
:yl, aralkyl, halo, hydroxy, amino, 
piperidine, piperazine, 
-N0 2 , -COOR 7 , or — NR 7 R 8 where R 8 is 
hydrogen or Ci-Cg alkyl, or R 6 and R 3 , 
r, form a fused aromatic ring, wherein 



nitrogen, anc; 
lower alkVl/ 
dimethy laminfo 
imidazolidir 
independent} 
taken toge 

each indivic^aal ring has 5-6 ring members; 
(iii) -R 2 C=I 
(iv) 

(v) -C(0)/-NR 7 -; or 

(vi) -NR 9 -|b(0) -CHR 10 - wherein R 10 is ortho to the 
ring nitroqen, and R 9 and R 10 are independently 
hydrogen, .ower alkyl, aryl, aralkyl, halo, 
hydroxy, pfperidine, piperazine, imidazolidine, - 

- 117 - 



-CR 2 (dH) -NR 7 -; 



10 



15 



20 



25 
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N0 2 ,^^)OR 7 , or -NR 7 R 8 whkre R 8 i^^idependently 

hydrogen or C^-C^ alkyl,/ or R 9 and R 10 , taken 
together, form a fused /ring, wherein each 
individual ring has 5-/7 ring members; 
wherein said alkyl, aryl, and aralkyl, are substituted 
at one or more positions with hydrogen, hydroxy, halo, 
haloalkyl, alkoxy, alkenoxy, alkaryloxy, aryloxy, 
arylalkoxy, cyano, amino,/ imino, sulfhydryl, thioalkyl, 
carboxy, carbocycle, heterocycle, lower alkyl, lower 
alkenyl, cycloalkyl, aryl, arylalkyl, haloaryl, amino, 
nitro, nitroso, dimethyZLamino; 
and a pharmaceutically acceptable carrier, wherein the 
compound of formula I is priesent in an amount effective for 
radrosensitizing tumor cells. 

98. The composition/of claim 97, wherein said tumor 
cells are selected from dne group consisting of: ACTH- 
producing tumors, acute lymphocytic leukemia, acute 
nonlymphocytic leukemia,/ cancer of the adrenal cortex, 

br 



bladder cancer, 
chronic lymphocyt 
colorectal cance 
cancer, esophag 
cancer, hairy c 
lymphoma , Kapo 
cancer (small 
effusion, malignant 
multiple myeloma, n 
osteosarcoma , ovary 
prostate cancer, 
retinoblastoma , 
cell carcinoma! 



ncer, breast cancer, cervix cancer, 
c leu/c^mia, chronic myelocytic leukemia, 
cut^fne&us T-cell lymphoma, endometrial 
r al canter, Ewing's sarcoma, gallbladder 
11 leukemia, head &. neck cancer, Hodgkin's 
s sa3f/5^ma, kidney/ cancer , liver cancer, lung 

1) , malignant peritoneal 
feion, melanoma, mesothelioma, 
non-Hodgkin ' s lymphoma , 
:ancef, oVary (germ cell) cancer, 
ancer, penis cancer, 



nd/or 



-small ce 
jfleutal ef fi 
irobiastomc 



ifcreat j 



P 

skill cancer, soft-tissue sarcoma, squamous 
s/ttpmach cancer, testicular cancer, thyroid 



cancer, trophoblastic neoplasms, cancer of the uterus, 
vaginal cancer, VarJcer of the vulva and Wilm's tumor. 



99 . A method 
administering a 
ring nitrogen : 



of inhibiting PARP activity comprising 
corhpound of formula I containing at least one 
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\ 



^NR7 



10 



or a pharmaceutical^ acceptable base or acid addition salt, 
hydrate, ester, solvate, prodrijg, metabolite, stereoisomer, 
or mixtures thereof, wherein: 

X is double-bonded oxygeiV or -OH; 
when R 7 is present, it is hydrogen or lower alkyl; 
Y represents the atoms necessary to form a fused mono-, 
bi- or tricyclic, aarbocyclic or heterocyclic ring, 
wherein each individual ring has 5-6 ring member 
atoms ; and 

is (i) -CHR 2 CHR 3 - wherein R 2 is in the meta-position 



15 



20 



25 



30 



and R 3 is in th 
ring nitroge 
independently hyd 
dimethy lanyLno , 
imidazolidine , 
(ii) -R 6 (>=CR 3 - 
nitroger/, and 
lower alkyl, 



rtho-position relative to said 
>rmula I, 



and R 2 and R 3 are 



in, 



Iroxy, 



amxno . 



hydroxy 
piperaz 
where R 
or R s a 
ring, w 
members ; 

(iii) — R 2 

(iv) -CR 2 (OH) 

(v) -C(0)-NI 

(vi) -NR 9 -C(0)- 



eridine , piperaz ine , 
yl, or aralkyl; 
is meta to the ring 
6 are independently hydrogen, 
ralkyl , halo, 
iTmethylamino , piper idine , 
azolidine, -N0 2 , -COOR 7 , or -NR 7 R 8 
pendently hydrogen or Cj-C^ alkyl, 
ken together, form a fused aromatic 
iach individual ring has 5-6 ring 



hydrogen, 



NR 7 -; or 



CHR 10 - wherein R 10 



is ortho to the 



ring nitrogen, and R 9 and R 10 are independently 



lower alkyl, aryl, aralkyl, halo, 
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roxy, piperidinel pipera^ne, 
imidazolidine, -N0 2/ l -COOR 7 , or -NR 7 R 8 where R 8 
is independently hydrogen or C^-Cg alkyl, or R 9 
and R 10 , taken together, form a fused ring, 
wherein each indiv/ldual ring has 5-7 ring 
members ; 

wherein said alkyl, aryl, ^nd aralkyl, are substituted 
at one or more positions with hydrogen, hydroxy, halo, 
haloalkyl, alkoxy, alkenoxy, alkaryloxy, aryloxy, 
arylalkoxy, cyano, amino, / imino, sulfhydryl, thioalkyl, 
carboxy, carbocycle, heterocycle, lower alkyl, lower 
alkenyl, cycloalkyl, aryl, arylalkyl, haloaryl, amino, 
nitro, nitroso, dimethyliamino . 



15 100, The method of cla/Lm 99, wherein X is double- 

bonded oxygen . 

101. The method/of cljkim 99, wherein Y has at least one 
site of unsaturationy 



20 



35 



102. The method of cfLaim 99, wherein Y represents the 



atoms necessary to 



103. The 
25 with at least one 



form la /fused benzene or naphthalene ring. 



method /of \ claim 99, wherein Y is substituted 
non-fhyafrogen , non-interfering subst ituent . 



104. The method of / claim 99, wherein Z is: 
(i) -CHR 2 CHR 3 -, (i|) -[R 6 cf=CR 3 - , or (iii) -R 2 C=N-, 

3 0 105. The metkodl oi claim 99, wherein Z is -R 6 C=CR 3 - and 

forms a fused aromatic ring. 



106 . The method of 
substituted with at lea 
subst ituent . 



claim 99, wherein said ring is 
st one non-hydrogen, non-interfering 



107. The method of claim 99, wherein, when R 7 is 
present, it is hydrogen!. 
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108. The^^bhod of claim 99 , j whereir^jpid compound has 
an isoquinoline, a pteridine, a pttenanthridine , a 
phthalazine, or a quinazoline nucleus, or a tetracyclic 
bridging structure to ring Y , hav/ing the formula: 



NR 7 



w- 



where W is -O-, -S-, -NR 1 - , /-CHO, -CHOH, or CHNH 2 where R x is 
hydrogen or lower alkyl 

109. The method of clq(im 99, wherein said compound has a 
10 phenanthridine nucleus, 



15 



110. The composition of >claim 99, wherein said compound 
has a tetracyclic ^ridgir^ structuip4 to ring Y, having the 
formula: 



k NH 



X 



w- 



where W is -CH-; ^ 
hydrogen, amino, 1\ 
2 0 or hydroxy. 



hydrogen, hydroxy, or amino; and X 2 is 
fperidine, 1-piperazine , 1-imidazolidine , 



25 



111. The method of claim 99, wherein: 

X is double . bonded-oxygen; 

Y is a fused bdnzene ring; and 

Z is -R 6 C=CR 3 - vfhere R 3 and R 6 , taken together, form a 
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fuse^^nzene ring substituted 



a chloro group 



112. The method of claim 99, /wherein: 
X is double bonded-oxygen; 
Y is a fused benzene ring; g(nd 

Z is -R 6 C=CR 3 - where R 3 and ft*, taken together, form a 

fused benzene ring substituted with a bromo group. 



10 



15 
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113. The method of claim p9 , wherein: 
X is double bonded-oxygei., 

Y is a fused benzene ring substituted with a nitro 

group ; and 

Z is -R 6 C=CR 3 - where, R 6 / and R 3 , taken together, form a 

fused benzene ring substituted with an amino group 

114. The method of cl^lim 99, wherein: 
X is double bonded-oxygen ; 

Y is a fused benzene Asing; and 



Z is -R 6 C=CR 3 -/ where 



and 



taken together, form a 
fused bjfenzene £ing witli a bridging substituent 
connecting thef Z ring with the Y ring. 



25 



115. The mefthod 
X is double bon 



ben 



Y is a fus 
Z is -R 6 C=CR 3 - w|h 
fused benzene ring s 



of/ clai/fi 99, wherein: 
i^^-ox^en; 
zj&nsXr ing ; and 



30 
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ire R 6 and R 3 , taken together, form a 



instituted with an -N0 2 group, 

'of claim 99, wherein: 
led-oxygen; 



116. The method 
X is double toon 

Y is a fusedWfizene ring carrying at least one non- 

hydrogen, fnon-interf ering substituent; and 
Z is -R 6 C=CR 3 - where R 6 and R 3 , taken together, form an 
unsubstitnted fused benzene ring. 

117. The method of claim 99, wherein: 
X is double bonded-oxygen; 

Y is a fused benzene ting carrying a chloro substituent 

and 
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Z is -R 6 C=^^» where R 6 and R 3 I taken 1^P&ther, form a 

fused benzene ring substituted with a chloro group. 



10 



15 



118. The method of claim 99 J wherein: 
X is double bonded-oxygen; 

Y is a fused benzene ring; /and 
Z is -R 6 C=CR 3 - where R 6 and/R 6 , taken together, form a 

fused benzene ring substituted with a -Br and a 
N0 2 group. 

119. The method of claim/ 99, wherein: 
X is double bonded-oxygen; 

Y is a fused benzene ri/hg; and 

Z is -R 6 C=CR-*- where R* /and R 3 , taken together, form a 
fused naphthalene/ ring- 



20 



120. The method of claim 99, wherein said compound has 
an IC 50 for inhibiting poly (ADP-ribose) polymerase in vitro of 
100 uM or lower. 

121. The me tl^odNpf /claim 99,/ wherein said compound has 
an IC 50 for inhibiting pqly (ADP-ribose) polymerase In vitro of 
2 5 uM or lower. 



25 122. The method^of claim 99, wherein said compound is 

5 (H) 2-chloro-10fmethVlrt)henarfthridin-6-one . 

123. The tnethop/©f jclaim 99, wherein said compound is 
5 (H) 2-nitro-10~|rneth^lphenanthridin-6-one. 

30 

124. The method of claim 99, wherein said compound is 
5 (H) 2-chloro-10-Vmynbphenanthridin-6-one. 

125. The method of claim 99, wherein said compound is 
35 5 (H) 2-nitro-10-aminpphenanthridin-6-one. 



12 6. The method of claim 99, wherein said compound is 
5(H) 2-chloro-10-nitJrophenanthridin-6-one. 
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127. The^^^:hod of claim 99, j^hereii^Riid compound is 
5 (H) 2 , 10-dinitrophenanthridin-6-onej. 




128. The method of claim 99, /wherein said compound is 
5 5 (H) 2-chloro-10-hydroxyphenanthriain-6-one. 

129. The method of claim 99f, wherein said compound is 
5 (H) 2-nitro-10-hydroxyphenanthridin-6-one . 

10 13 0. The method of claim 99, wherein said compound is 

5 (H) 2-chloro-10-bromophenanthritiin-6-one. 



15 



.131. The method of claim/ 99, wherein said compound is 
5 (H) 2-nitro-10-bromophenanthrinin-6-one . 

132. The method of ^laim 99, wherein said compound is 
5 (H) 2-chloro-10-nitrosafc>hen^ l nthridin-6-one. 



13 3. The method of cl, 
20 5 (H) 2-chloro-9 , 10-irvfethlenjsd 
thr idin-6-one , 



25 



30 



13 4. The metfhod o 
5 (H) 2-nitro-9 , 10-ihethl^n^ 
thridin-6-one . 



Jim 99 , wherein said compound is 
Lhydroxyphenan- 



.aiir/99, wherein said compound is 
lihvaroxyphenan- 



135. The method /of/ claim 99, wherein said composition 
is in the form of a capsule or tablet containing a single or 
divided dose of said compound, wherein said dose is 
sufficient to prevent/ ahr reduce the effects of vascular 
stroke or other neurodegenerative disease . 



13 6. The method /of claim 99, wherein said composition 
is administered as a sterile solution, suspension or 

or divided dose . 



35 emulsion , in a single 

137. The method 
is administered as a 



of claim 99 , wherein said composition 
olid implant capable of releasing the 
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compound over ^J^olonged period 



of time, 



* 



138. The method of claim 93, wherein said compound is 
present in an amount sufficient to treat or prevent neural 
tissue damage resulting from cei/ebral ischemia and. 
reper f us ion in j ury . 

139. A method of ef^ectimg a neuronal activity in an 
animal comprising administering to said animal an effective 



amount of a compound of/formu] 
ring nitrogen: 



or a pharmaceutica 
hydrate, ester, soj 
or mixtures there 
X is double- 
when R 7 is p 
Y represents 
bi- or 
whereir 
atoms ; lanJi 



Z is (i) -CHf 
and R 3 



independent 
dimethylami 




I containing at least one 



fe base or acid addition salt, 
ug, metabolite, stereoisomer, 

fxygen or -OH; 

it is hydrogen or lower alkyl; 
/oms necessary to form a fused mono-, 

carbocyclic or heterocyclic ring, 
ndividual ring has 5-6 ring member 



wherein 



is in the meta-position 



in/ the ortho-position relative to said 



ring nitrogen of formula I, and R 2 and R 3 are 
:.y hydrogen, hydroxy, amino, 
io, nitro, piperidine, piperazine, 



imidazolidijie, alkyl, aryl, or aralkyl; 

is meta to the ring 



d R 3 and R 6 are independently hydrogen, 



30 



(ii) -R 6 C=C$ J - wherein R' 
nitrogen, a 
lower alkyl, aryl, aralkyl, halo, 
hydroxy, amkno, dimethylamino , piperidine, 
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10 



15 



20 



25 



pipe! 



where R 



or R 6 and R 3 



ne, imidazolidine, -N^^PrOOR 7 , or -NR 7 R 9 



is independently hydrogen or C x -Cs alkyl, 

taken together , /form a fused aromatic 
ring, wherein each individual ring has 5-6 ring 
members ; 

(iii) -R 2 C=N-; 

(iv) — CR 2 ( OH ) -NR 7 - ; or 

(v) -C(O) -NR 7 -; 

(vi) -NR 9 — C (O) -CHR 10 - whetein R xo is ortho to the 
ring nitrogen, and k 9 and R 10 are independently 
hydrogen, lower alkyl, aryl, aralkyl, halo, 
hydroxy, piperidirfe, piperazine, 
imidazolidine, -ND 2/ -COOR 7 , or -NR 7 R 9 where R 8 
is independently/hydrogen or Ci-Cg alkyl, or R 9 
and R 10 , taken together, form a fused ring, 
wherein each individual ring has 5-7 ring 
members ; 

wherein said alkyl/ aryl, and aralkyl, are 
substituted at oner or more positions with hydrogen, 
hydroxy, halo, haloalkyl, alkoxy, alkenoxy, 
alkaryloxy, arylrt/xy, arylalkoxy, cyano, amino, 
imino, sulfhydrYi, thioa^kyl, carboxy, carbocycle, 
heterocycle, lbwer alky/, lower alkenyl, 
cycloalkyl, aryl, arylZlkyl, haloaryl, amino, 
nitro, nitrosoj^ dime^hylamino . 



140 . The method/ o|\claAm 139, wherein the neuronal 
activity is not media'teji by NMD A. 



30 



141. The method ftf claim 139, wherein the neuronal 
activity is selected/ fttrom the group consisting of stimulation 
of damaged neurons, promotion of neuronal regeneration, 
prevention of neurodetjeneration , and treatment of a 
neurological disorder . 



35 



14 2. The method 
activity is stimulat 
cerebral ischemia or 



of claim 141, wherein said neuronal 
on of damaged neurons resulting from 
reperf usion injury . 
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143. Thej^J^bhod of claim 141, whwareil^Phe neurological 
disorder is selected from the group consisting of peripheral 
neuropathy caused by physical injury or disease state, 
traumatic brain injury, physical damage to the spinal cord, 
stroke associated with brain damage/ demyelinating disease 
and neurological disorder relating yto neurodegeneration. 



10 



144, The method of claim 143, wherein the neurological 
disorder relating to neurodegeneration is selected from the 
group consisting of Alzheimer's disease, Parkinson's disease, 
Huntington's disease and amyotrophic lateral sclerosis. 



145. A method of treating/ an inflammatory bowel 
disorder in an animal comprising administering to said animal 
15 an effective amount of a compound of formula I containing at 
least one ring nitrogen: 

I 



20 



25 



30 




or a pharmaceutical 



hydrate, ester, so Lyatey pro 
or mixtures thereo:, wh^ 
X is double-b<pn(de 
when R 7 is pre 
Y represents 

bi- or tr\i 
wherein e 



iccepta] 



Le base or acid addition salt, 
;ug, metabolite, stereoisomer, 



oxygen or -OH; 
s$nt/, it is hydrogen or lower alkyl; 
hfe fatoms necessary to form a fused mono-, 
clic, carbocyclic or heterocyclic ring, 
individual ring has 5-6 ring member 



-CHR 2 CHfe 3 - wherein R 2 is in the meta-position 



atoms ; an< 
Z is (i) 

and R 3 is iin the ortho-position relative to said 
ring nitro jen of formula I, and R 2 and R 3 are 
independently hydrogen, hydroxy, amino, 
dimethylamino, nitro, piperidine, piperazine, 
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imid^^^idine, alkyl, aryl, or a^^kyl; 

(ii) -R € C=CR 3 - wherein R 6 is meta to the ring 
nitrogen, and R 3 and R 6 are independently hydrogen, 
lower alkyl, aryl, aralkyl , /halo, 

hydroxy, amino, dimethyl amino, piper idine, 
piperazine, imidazolidine / -NO z , -COOR 7 , or -NR 7 R 8 
where R 8 is independently/ hydrogen or C^Cg alkyl, 
or R 6 and R 3 , taken toget/ner, form a fused aromatic 
ring, wherein each individual ring has 5-6 ring 
members ; 

(iii) -R 2 C=N-; 

(iv) -CR 2 (0H)-NR 7 -; 
-C(O) -NR 7 -; 



(v) 
(vi) 



-NR 9 -C(0) -CHR 1 /- wherein R 10 is ortho to the 
ring nitrogen/ and R 9 and R 10 are independently 
hydrogen, lowfer alkyl, aryl, aralkyl, halo, 
hydroxy, pipiridine, piperazine, 
imidazolidinfe, -NO z , -COOR 7 , or -NR 7 R 8 where R 8 
is independently hydrogen or Ci-C 9 alkyl, or R 9 
and R 10 , tawen together, form a fused ring, 
wherein ea<fh individual ring has 5-7 ring 
members ;/ 

yl, and aralkyl, are 
more positions with hydrogen, 
lkyl, alkoxy, alkenoxy, 
arylalkoxy, cyano, amino, 
thioalkyl, carboxy, carbocycle, 
alkyl, lower alkenyl, 
ryl, arylalkyl, haloaryl, amino; 
o£o, dimethylamino. 



wherein sa 
substitute 
hydroxy, 
alkarylo 
imino, s 
heteroc 
cycloal 
nitro, hitr 



14 6. The methoc. 
disorder is coli 



of claim 145, wherein said bowel 



35 147. The methoc 

bowel disorder is Crc 

148. A method c 
an animal comprising 



of claim 14 5, wherein said inflammatory 
hn's disease. 

f treating a cardiovascular disorder in 
administering to said animal an 
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effective amoui^^^>f a compound of 
least one ring nitrogen: 

I 



formula 



ontaining at 



NR7 



10 



15 



or a pharmaceutical^ acceptable base or acid addition salt, 
hydrate, ester, solvate, prodrug, metabolite, stereoisomer, 
or mixtures thereof, wherein: 

X is double-bonded oxygen or -OH; 
when R 7 is present, it iis hydrogen or lower alkyl; 
Y represents the atoms necessary to form a fused mono-, 
bi- or tricyclic, /carbocyclic or heterocyclic ring, 
wherein each irndsLvidual ring has 5-6 ring member 
atoms ; and 

Z is (i) -CHR 2 CHl( 3 - whefr^in R 2 is in the meta-position 
and R 3 is in the 
ring nitrogen of 
independ* 



20 



25 



30 



[formula I, and R 2 and R 3 



ltly hyflrogen 



dimethyl 
imidazol 
(ii) -R 6 <t 
nitrogen 
lower al|kyl 
hydroxy, 
piperazi 



amino, 
Ldin* 



rtho-position relative to said 

are 

hydroxy, amino, 
iperidine, piperazine, 
aryl, or aralkyl; 



t/itro 



Ikyl 



=CR7- wfoereln R 6 is meta to the ring 



and 



ring, whei^.n 



R 6 are independently hydrogen, 



ar^l, aralkyl, halo, 
amp.no, { dimethylamino , piper idine, 

Lhe , 

where R 8 

or R 6 and\R 3 , tjaken together, form a fused aromatic 



imidazol idine, -NO z , -COOR 7 , or -NR 7 R 8 
independently hydrogen or Ci-C*, alkyl, 



sach individual ring has 5-6 ring 



members ; 

(iii) -R 2 C=N-; 

(iv) -CR 2 (OH) |-NR'-, 

(v) -C(0)-NP 

(vi) -NR 9 -C(0 



or 



-CHR 10 - wherein R 10 



is ortho to the 
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ig nitrogen/ and and r' 



10 



15 




re independently 
hydrogen, lower alkyll, aryl, aralkyl, halo, 
hydroxy, piper idine/ piperazine, 
imidazolidine, -N0 2 / -COOR 7 , or -NR 7 R 8 where R 8 
is independently hydrogen or C3-C9 alkyl, or R 9 
and R 10 , taken together, form a fused ring, 
wherein each individual ring has 5-7 ring 
members ; 

y 1 , and aralkyl , are 
more positions with hydrogen, 
ky 1 , a Ikoxy , a lkenoxy , 
arylalkoxy, cyano, amino, 
hioalky 1 , carboxy , carbocycle , 
heterocycle, lower /alkyl, lower alkenyl, 
cycloalkyl, aryl, /arylalkyl, haloaryl, amino, 
nitro, nitroso, dimethylamino. 



wherein said alkyl, 
substituted at one 
hydroxy, halo, halo 
alkary loxy , ary loxy 
imino , sulf hydry 1 , 



149. The method of claim 148, wherein said 
cardiovascular disorder is/ selected from the group consisting 
20 of coronary artery disease, angina pectoris, myocardial 
infarction, cardiogenic/sl^oc^c, and cardiovascular tissue 
damage . 



15 0. A method 
25 comprising administe 
of a compound of fo 
nitrogen: 



ft treating 
*ing/ to sai( 



mule 



cont 



jptic shock in an animal 
animal an effective amount 
Lining at least one ring 



NR7 



or a pharmaceutical!}* 
30 hydrate, ester, solve 
or mixtures thereof, 



acceptable base or acid addition salt, 
te , prodrug , metabolite , stereoisomer , 
wherein: 
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X is doub^^bonded oxygen or -OH; 

when R 7 is present, it is hydrogen/ or lower alkyl; 

Y represents the atoms necessary to form a fused mono-, 
bi- or tricyclic, carbocycli/c or heterocyclic ring, 
wherein each individual ring has 5-6 ring member 
atoms ; and 

Z is (i) — CHR 2 CHR 3 - wherein R* ys in the meta-position 
and R 3 is in the ortho-position relative to said 
ring nitrogen of formula /I, ana R* ana R~ are 
independently hydrogen, Jiydroxy, amino, 
dimethylamino, nitro, piperidine, piperazine, 
imidazolidine, alkyl, airyl, or aralkyl; 
(ii) -R 6 C-CR 3 - wherein R 6 is meta to the ring 
nitrogen, and R 3 and R7 are independently hydrogen, 
lower alkyl, aryl, aralkyl, halo, 



lamino , piperidine, 
dilne, -N0 2 , -COOR 7 , or -NR 7 R 8 
ntly hydrogen or C x -C 9 alkyl, 
ogether, form a fused aromatic 



hydroxy , amino , 
piperazine, lmijiazol 
where R 8 is irv^epenc 
or R" ana R", /taken 

ring, wherein each /individual ring has 5-6 ring 
members; 

(iii) -R 2 C=f 

(iv) -cr~ oh)-n^m; on 
(v) 
(vi) 



-CR Z OH) -NJ 
-C(O) -NR 7 - 



C(O) 

nitre 



iHR 



ren, 



in R is ortho to the 
m , and R 9 and R 10 are independently 
[ower alkyl, aryl, aralkyl, halo, 
iperidine, piperazine, 



koliaine . 



-N0 2 , -COOR 7 , or -NR 7 R 8 where R 8 



>pe 



idently hydrogen or Cx-C^ alkyl, or R 
iken together, form a fused ring, 
ich individual ring has 5-7 ring 



35 



-NR H 
ring 
hydrok 
hydro* 
imidas 
is ind^ 
and R 1 
wherein^ 
members ; 

wherein said alkyl, aryjl, and aralkyl, are substituted at one 
or more positions with /hydrogen, hydroxy, halo, haloalkyl, 
alkoxy, alkenoxy, alkaryloxy, aryloxy, arylalkoxy, cyano, 
amino, imino, sulfhydryl, thioalkyl, carboxy, carbocycle, 
heterocycle, lower alkvl, lower alkenyl, cycloalkyl, aryl, 
arylalkyl, haloaryl, amino, nitro, nitroso, dimethylamino, 
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151. The m^hod of claim 150, |wherein said septic shock 
is endotoxic shock. 



152. A method of treating diibetes in an animal 
comprising administering to said iiimal an effective amount 
of a compound of formula I containing at least one ring 
nitrogen: 



I 



NR7 



10 



15 



or a pharmaceutical^ accepta 
hydrate, ester, solvate, pr 
or mixtures thereof, wher 
X is double-bonded 
when R 7 is present 
Y represents the 
bi- or trie 
wherein eac 
atoms ; and 



rue 



20 



25 



30 



base or acid addition salt, 
, metabolite, stereoisomer, 

or -OH; 
hydrogen or lower alkyl; 

to form a fused mono-, 
lie or heterocyclic ring, 
ring has 5-6 ring member 



ece 



carboc 



dua 



is (i) -CHR 2 CHfe 3 - wW4rein R 2 is in the meta-position 



and R is i 



i|n thel/ortho-position relative to said 
ring nitrogen o1 

independently hydrogen, hydroxy, amino, 
dimethylam^no, flitro, piperidine, piperazine, 

ilkyl, aryl, or aralkyl; 



imidazolidii 

(ii) -R 6 C=CrHc 
nitrogen, and 
lower alkyl, 
hydroxy, amino 
piperazine, iii 



Jherein R 6 is meta to the ring 

l 3 and R 6 are independently hydrogen, 

ryl, aralkyl, halo, 

dimethylamino, piperidine, 
idazolidine, -N0 2 , -COOR 7 , or -NR 7 R 8 



or R 6 and R 3 , 
ring, wherein 



where R 8 is independently hydrogen or d-C 9 alkyl, 



aken together, form a fused aromatic 
each individual ring has 5-6 ring 
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memb 



ST NO. 
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(iii) -R 2 C=N- 

(iv) -CR 2 (OH 

(v) -C(0)-1S 

(vi) -NR 9 -C( 
ring nitrogen 
hydrogen 
hydroxy , 
iinidazolidi 
is independ 
and R JA 
wherein e 
members ; 

wherein said alkyl, aryl 
or more positions with h 
alkoxy, alkenoxy, alkary 
amino, imino, sulfhydryl 
heterocycle, lower alky 
arylalkyl, haloaryl, arn^ 

153 • A method of 
comprising administering 
of a compound of formu 
nitrogen: 




ortho to the 
independently 
lkyl, halo, 

NR 7 R 8 where R 8 
: 9 alkyl, or R 9 
fused ring, 
5-7 ring 

ituted at one 
haloalkyl , 
lkoxy , cyano, 
, carbocycle, 
loalkyl, aryl, 
dimethy lamino . 

an animal 
fective amount 
one ring 



or a pharmaceutical^ acceptable base or acid addition salt, 
hydrate, ester, solvate, prodrug, metabolite, stereoisomer, 
or mixtures thereof, wherein: 

X is double-bonded ixygen or -OH; 

when R 7 is present, it is hydrogen or lower alkyl; 
Y represents the atoms necessary to form a fused mono-, 
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Z is (i) -CHR 2 CHR 3 - wherein R 2 ii 
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bi- ^^tricyclic, carbocycl): 
wherein each individual ring has 5-6 ring member 
atoms ; and 



feterocyclic ring, 



in the meta-position 



and R 3 is in the ortho-position relative to said 
ring nitrogen of formula J , and R~ and R~ are 
independently hydrogen, hydroxy, amino, 
dimethylamino, nitro, pipjeridine, piperazine, 
imidazolidine, alkyl, arvl, or aralkyl; 

(ii) -R 6 C=CR 3 - wherein R 6 /is meta to the ring 
nitrogen, and R 3 and R 6 apre independently hydrogen, 
lower alkyl, aryl, aralttyl, halo, 

hydroxy, amino, dimethyiamino , piper idine, 
piperazine, imidazolidine, -N0 2 , -COOR 7 , or -NR 7 R 8 
where R 1 
or 

ring, wherein each individual ring has 5-6 ring 
members ; 

(iii) -R 2 C=N-; 



8 is independently hydrogen or C 1 -C 9 alkyl, 

taken todether, form a fused aromatic 



R 6 and R 3 



) -CHRT- wher 



30 



35 



(iv) -CR 2 (OH) -#R'-j 

(v) -C(0)-NR/-; or/ 

(vi) -NR 9 -C( 
ring nitrogen/, and 
hydrogen , loWer 
hydroxy, piper id J 
N0 2 , -COOR 7 , /or -I 
hydrogen or |Ci-C 
together, fcjrm a 
individual iting 

wherein said alkyl, aryl ; 
or more positions with hyc 
alkoxy , alkenoxy , alka\ry Ipx} 
amino , imino , sulf hydr 
heterocycle, lower alky 
arylalkyl, haloaryl, amiho 



in R 10 is ortho to the 
and /R 10 are independently 



tyl, ajfyl, aralkyl, halo, 

(erazine, imidazolidine, - 
lere R 8 is independently 
lkyl, or R 9 and R 10 , taken 
used ring, wherein each 
s 5-7 ring members; 
ifid aralkyl, are substituted at one 
rq>gen, hydroxy, halo, haloalkyl, 
, aryloxy, arylalkoxy, cyano, 
ioalkyl, carboxy, carbocycle, 
ower alkenyl, cycloalkyl, aryl, 
nitro, nitroso, dimethylamino. 



154. A method of 
comprising administering r 
of a compound of formula 



tjreating cancer in an animal 

to said animal an effective amount 
I containing at least one ring 
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I 
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15 



or a pharmaceutical ly acceptable base or acid addition salt, 
hydrate, ester, solvate, prodrug, /netabolite, stereoisomer, 
or mixtures thereof, wherein: 

X is double-bonded oxygen or/ -OH; 
when R 7 is present, it is hydrogen or lower alkyl; 
Y represents the atoms necessary to form a fused mono-, 
bi- or tricyclic, carfcfocyclic or heterocyclic ring, 
wherein each individual ring has 5-6 ring member 
atoms ; and 

Z is (i) -CHR 2 CHR 3 - JWhereiA R 2 is/in the meta-position 
and R 3 is inyche ortljo-position relative to said 
ring nitrogfen of a ±. wijmuxa ^ , 

lydroxy, amino, 
ntxrjo, pi/peridine , piperazine, 
ilk^l, afryl, or aralkyl; 

* 6 is meta to the ring 



20 



25 



30 



independerytly h^ 



dimethylanino , if i 
imidaz olivine , 
(ii) -R 6 C= 
nitrogen, 

lower alkyil, arytL/ aralkyl, halo, 
hydroxy, amino, <fl/imethylamino, piper idine, 
piperazine, \ imid^zolidine , -N0 2 , -COOR 7 , or -NR 7 R 8 



id R 6 are independently hydrogen, 



mdei 



where R is 
or R 6 and R 3 
ring, wherein 
members ; 

(iii) -R 2 C=N-; 

(iv) -CR 2 (OH) -flSTR'- 7 

(v) -C(0)-NR1-; or 

(vi) -NR 9 -C(0) 
ring nitrogen, 



emdently hydrogen or Cx-Cg alkyl, 
en together, form a fused aromatic 
l individual ring has 5-6 ring 



-CHR - wherein R is ortho to the 



and R 9 and R 10 



are independently 
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hydr 



lower alkyl, aryl, 



1/ halo, 



hydroxy, piperidine, piperazine, imidazolidine, - 



NO 



2/ 



-COOR 7 , or -NR 7 R 8 where R 8 /is independently 



.10 



taken 



hydrogen or C x -C 9 alkyl, or R /and R 
together, form a fused ring, ywherein each 
individual ring has 5-7 ring /members; 
wherein said alkyl, aryl, and aralkyl,/ are substituted at one 
or more positions with hydrogen, hydroxy, halo, haloalkyl, 
alkoxy, alkenoxy, alkaryloxy, aryloxy/, arylalkoxy, cyano, 
amino, imino, sulfhydryl, thioalkyl, /carboxy, carbocycle, 
heterocycle, lower alkyl, lower alkenyl, cycloalkyl, aryl, 
arylalkyl, haloaryl, amino, nitro, ^(itroso, dimethylamino . 



155, The method of claim 154/ wherein said cancer is 

15 selected from the group consisting of: ACTH-producing tumors, 
acute lymphocytic leukemia, acute/ nonlymphocytic leukemia, 
cancer of the adrenal cortei<~~"bla[dder cancer, brain cancer, 
breast cancer, cervix canaer, chronic lymphocytic leukemia, 
chronic myelocytic leukemia, colorectal cancer, cutaneous T- 

20 cell lymphoma, endometrial cancjbr', esophageal cancer, Ewing's 
sarcoma, gallbladder caoncer, hairy cell leukemia, head & neck 
cancer, Hodgkin's lymphoma, Kaposi's sarcoma, kidney cancer, 
liver cancer, lung cancer (sifjall and/or non-small cell) , 
malignant peritoneal iffusiorf, malignant pleural effusion, 

25 melanoma, mesothelioma, multiple myeloma, neuroblastoma, non- 
Hodgkin's lymphoma, osteosarcoma,/ ovary cancer, ovary (germ 
cell) cancer, prostata canairL pancreatic cancer, penis 
cancer, retinoblastoma, skiJn cancer, soft-tissue sarcoma, 
squamous cell carcinomas, stomach cancer, testicular cancer, 

3 0 thyroid cancer, trophoblastic neoplasms, cancer of the 

uterus, vaginal cancer \ clncer of the vulva and Wilm's tumor, 



156. A process for preparing a compound of formula I 
containing at least one rjing nitrogen: 
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NR7 



or a pharmaceutical ly acceptable base or acid addition salt, 
hydrate, ester, solvate, prodrug, metabolite, stereoisomer, 
or mixtures thereof, whereii 

- X is double-bonded oxy&en or -OH; 
when R 7 is present, it/ is hydrogen or lower alkyl; 
Y represents the atomls necessary to form a fused mono-, 

carbocyclic or heterocyclic ring, 
lividual ring has 5-6 ring member 



10 



15 



20 



25 



30 



HR - /where: 



bi- or tricycli 
wherein e^dh x 
atoms ; a 
Z is (i) -CH 

and R 3 is 
ring nitr 
indepehde 
dimethylam 
olid 



in 



e or 



of 
hyd 



n 



* 2 is in the meta-position 
ho-position relative to said 
rmula I, and R 2 and R 3 are 
ogen, hydroxy, amino, 
tro, piperidine, piperazine, 
lkyl, aryl, or aralkyl; 



3 - wherein R 6 is meta to the ring 
ind R 3 and R 6 are independently hydrogen, 
1, aryl, aralkyl, halo, 
amino, dimethylamino , piperidine, 
e, imidazolidine, -N0 2 , -C00R 7 , or -NR 7 R 9 
s independently hydrogen or C^-C 9 alkyl, 
taken together, form a fused aromatic 



or R 6 a^d R 3 , 

ring, yherein each individual ring has 5-6 ring 
membe 

(iii) / -R 2 C=N- ; 

(iv) / -CR 2 (OH) -NR 7 - ; 

(v) / -C(0)-NR 7 -; or 

(vi) / -NR 9 -C(0) -GHR 10 - wherein R 10 
ring nitrogen, and 



is ortho to the 



R 9 and R 10 are independently 
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hydrd|^I, lower alkyl, aryl, araMfl, halo, 
hydroxy, piperidine, piperazine, imidazolidine, - 



or — NR 7 R 8 where i 



N0 2 , -COOR 

hydrogen or C!-C 9 alkyl, ory 
together, form a fused riyig, 



is independently 
R 9 and R 10 , taken 
wherein each 



individual ring has 5-7 ying members; 
wherein said alkyl, aryl, and aralkyl, are substituted at one 
or more positions with hydrogen, hydroxy, halo, haloalkyl, 
alkoxy, alkenoxy, alkaryloxy, arWloxy, arylalkoxy, cyano, 
amino, imino, sulfhydryl, thioalkyl, carboxy, carbocycle, 
heterocycle, lower alkyl, lower /alkenyl, cycloalkyl, aryl, 
arylalkyl, haloaryl, amino, nitro, nitroso, dimethylamino; 
and said process comprising th^! step of reacting a compound 
of formula IV : 



with a nitrogen-in 
V: 




o form a compound of formula 



157. The process of claim 156, wherein said compound 
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ibiting poly (ADP-ri?bose) polymerase In 



10 



vitro of 100 //M or lower. 

158. The process of claim 156,/ wherein said compound 
has an IC 50 for inhibiting poly ( ADP-ribose) polymerase In 
vitro of 2 5 //M or lower. 

159. The process of claim 15j6 , wherein: 
X is double bonded-oxygen; 
Y is a fused benzene ring; alnd 



Z is -R 6 C=CR 3 - where R and 



taken together, form a 



fused benzene ring substituted: with a chloro group, 



15 



20 



25 



30 



160. The process of claiip 156, wherein: 
X is double bonded-oxygen/, 
Y is a fused benzene rind; and 

Z is -R 6 C=CR 3 - where R 3 a/id R 6 , taken together, form a 

fused benzene ring /substituted with a bromo group. 



161 . The process of 
X is double bonded-/f>xy/ 
Y is a fused benz 

group ; and 
Z is -R 6 C=CR 3 - wh£re, 

fused benzdne r 



till 156, wherein: 

substituted with a nitro 



an 



^ R 3 , taken together, form a 
stituted with an amino group. 



s of /claim 156, wherein: 
ygen; 
ring; and 



162. The process 
X is double boncjled- 
Y is a fused bei 

Z is -R S C=CR 3 - wh^rjb/R 3 and R 5 , taken together, form a 
fused benzerisfyfcing with a bridging substituent 
connecting tlie Z ring with the Y ring. 



163. The process/ of claim 156, wherein: 
3 5 X is double bonddd-oxygen; 

Y is a fused benzene ring; and 

Z is -R 6 C=CR J - whfere R 6 and R 3 , taken together, form a 
fused benzene ring substituted with an -N0 2 group. 
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164, 



The 



1 NO 

6 



23356-M5 



cess of claim 156; where 



X is double bonded-oxygen; 

Y is a fused benzene ring carrying at least one non- 
hydrogen , non-interfering/ substituent ; and 

Z is -R 6 C=CR 3 - where R 6 and R 3 , /taken together, form an 
unsubstituted fused benzene ring. 



165. The process of claim 156, wherein: 
X is double bonded-oxygen; / 

Y is a fused benzene ring carrying a chloro substituent; 

and / 
Z is -R 6 C=CR 3 - where R 6 and/R 3 , taken together, form a 

fused benzene ring substituted with a chloro group. 

166. The process of cla£m 156, wherein: 
X is double bonded-oxyge 

Y is a fused benzene ri/ig; and 
Z is -R 6 C=CR 3 - where R 6 



fused benze/e 
N0 2 group 



167. The pr 
X is double 
Y is a fused 
Z is -R 6 C=CR 



fused raphtl: 



168. The pr 
5 (H) 2-chloro-10-m 



169. The pro 
5 (H) 2-nitro-10-meth 



170. The proce 
35 5 (H) 2-chloro-10-amin£ 

171. The proce 
5 (H) 2-nitro-10-amino 




R , taken together, form a 
substituted with a -Br and a - 



156 , wherein: 
; and 

R 3 , taken together, form a 
ring. 

>f claim 156, wherein said compound is 
ihenanthr idin-6-one . 

of claim 156, wherein said compound is 
-2-phenanthridin-6-one . 



s of claim 156, wherein said compound is 
-phenanthridin-6-one . 

s of claim 156, wherein said compound is 
phenanthridin-6-one . 
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cess of claim 156f, whereiy said compound is 



5 (H) 2-chloro-10-nitrophenanthridin-.6-one, 



173. The process of claim 15j6 , wherein said compound is 
5 5 (H) 2 , 10-dinitrophenanthridin-6-one . 

174. The process of claim /l56, wherein said compound is 
5 (H) 2-chloro-10-hydroxyphenanthridin-6-one. 

10 175. The process of claim 156, wherein said compound is 

5 (H) 2-nitro-10-hydroxyphenanthridin-6-one . 



15 



- 176. The process of claim 156, wherein said compound is 
5 (H) 2-chloro-10-bromophenan*tinridin-6-one . 

177. The process of glaim 156, wherein said compound is 
5 (H) 2-nitro-10-bromophenanthridin-6-one. 



178. The process j6f claim 156, wherein said compound is 
20 5 (H) 2-chloro-10-nitro/opWenaVithridin-6-one. 



179. The proc 
5 (H) 2-chloro-9 , 10-i 



>ss of claim 15 
te t h 1 eVied iiwdr ot 



, wherein said compound is 
yphenan-thr idin-6-one . 



25 180. The pr 

5 (H) 2-nitro-9 , 10- 



)cess/ of\ claii^ 156 , wherein said compound is 
meth3/enedihydtoxyphenan-thridin-6-one . 



Dees 



181. The pr 
insertion agent c^mpi 
30 acid. 



of claim 156, wherein said nitrogen 
ses a mixture of NaN 3 and a strong 



182. The process of claim 181, wherein said acid is 
H 2 S0 4 . 

3 5 18 3. The compounds, compositions, methods, and 

processes as described herein. 



- 141 - 




